EDITORIAL SYNOPSIS Surface carcinomata confined to the mucosa have been found in 10% of stomachs operated on for apparently benign conditions. A multifocal origin is not uncommon. The prognosis is good. In this series the diagnosis was established by pathological studies on resected specimens but an increased awareness of this possibility may alert clinicians to make the diagnosis before operation.
The majority of patients who present with a gastric carcinoma have a large growth which can be diagnosed with comparative ease, both by clinical procedures and by naked-eye inspection of the excised stomach. There is, however, a group of cases in which the growth is confined to the mucosa and, in the absence of an obvious tumour, the diagnosis can only be made by microscopic examination. The lesions have been studied by several authors (Ewing, 1936; Gutmann, Bertrand, and Peristiany, 1939; Mallory, 1940; Stout, 1942; Bamforth, 1955; Friesen, Dockerty, and ReMine, 1962) who have applied a variety of names but the most satisfactory term is probably 'superficial' or 'surface' carcinoma. Their particular importance lies both in the good prognosis and also in the information they provide on the pathogenesis of gastric cancer. The following series of cases is presented to show the incidence and pathological features of the condition.
MATERIALS AND METHODS
A total of 158 stomachs surgically removed by partial gastrectomy for apparently benign conditions were obtained fresh, opened along the greater curvature and pinned out flat on a cork board. Cytological studies were undertaken on the unfixed mucosa by scraping it in various areas with a toothbrush and spreading the material obtained onto a slide. Care was always taken to obtain a smear from the vicinity of any ulcer. The smears were fixed while still wet in Schaudinn's solution and stained with haemalum and eosin. The stomachs were then fixed on the cork board for 24 hours in formol saline. The entire lesser curvature was then sectioned using the 'swiss roll' technique of Magnus (1937) , and stained with haematoxylin and eosin. Sections were also taken from any ulcers situated away from the lesser 'Present address: Department of Pathology, St. James's Hospital, Leeds. curve and from representative areas of the pyloric and body mucosa. Eight surface carcinomas were discovered by this means. When one of these lesions was found, it was mapped out and its size determined by taking further sections in a plane at right angles to the lesser curve as shown in Fig. 1 , which illustrates the findings in case 1. A search was also made along the greater and lesser curvatures in all specimens for lymph nodes and sections taken of all those found.
An additional four stomachs with surface carcinomas became available later and were examined in a similar way. Finally, a search through earlier gastrectomy specimens revealed three more stomachs in which surface carcinomas were present but these were not that the malignant cells from these tumours are identical to those obtained from obvious carcinomas. Histologically, the tumours are mostly adenocarcinomas, while some are undifferentiated spheroidal cell tumours. Mucoid areas are common and may be extensive (Fig. 8) .
AREA OF LESION The size of the lesions in individual cases is summarized in Tables 1 and 2 . In this series, the areas involved varied from 7 0 x 8-0 cm. to 3.5 x 3 0 cm. in their maximum dimensions.
Mapping out these stomachs showed that in the majority of cases the lesion was clearly arising in a number of separate foci in the affected area (Fig. 1) both ulcer, as would be expected, and carcinoma are on or near the lesser curve. The carcinoma is situated in the vicinity of the ulcer and may be present at its margin but separate foci of growth are also found away from the edge (Fig. 1) . The ulcer in these cases shows all the typical features of a benign lesion as described by Stewart (1955) and Beasley (1960) . Some cases may show evidence of healing in the form of stellate scarring. It is important in this group not to mistake a surface carcinoma for cellular atypicality at the edge of an ulcer.
In the second group (Table II) either no ulcer is present or if there is one it is primarily malignant in nature. In this series, all the lesions in this group were prepyloric in situation. Surface carcinoma at the periphery of an obviously infiltrating growth is well recognized but the two cases in which malignant ulceration had occurred were included because its malignant nature could not be recognized except by histological examination and the bulk of the lesion was intramucosal alone.
SPREAD OF GROWTH The multifocal origin of at least some of these tumours demonstrates that an intrinsic change is occurring in the glandular epithelium. The histological appearances in areas where growth is present only in the most superficial portion of the epithelium suggest that the tumour is arising de novo from the cells in the necks of the glands (Fig. 9) . In these cases there may be dilated glands in the mucosa deep to the tumour (Fig. 5) . On the other hand, when the surface carcinoma is involving the deepest zone of the mucosa only, the histology suggests that true infiltration of the interstitial tissue is occurring with normal glandular tissue still surviving at this stage (Fig. 10) . In no case was there evidence of growth involving the body mucosa and all the lesions were confined to the pyloric mucosa.
Evidence of early invasion, with growth extending through the muscularis mucosae may be found (Fig. 6) , or extension into the muscle may be present at the site of a primary malignant ulcer. 'Microinvasion' through the muscularis mucosae is usually found away from the edge of any benign ulcer. In four cases tumour cells were also found in the regional lymph nodes. In one of these (case 6), the stomach showed no evidence of local invasion Fig. 9 showing a surface carcinoma in the deepest zone of the mucosa.
Growth is present in the interstitial tissue while the glands appear free. An occasional malignant cell is seen in the imuscularis mucosae (x 150). In none of the patients was a firm diagnosis of carcinoma made from the radiological appearances. The x-ray findings were either those of benign ulceration or the possibility of carcinoma was considered only because there was a prepyloric lesion.
The lesions were thought to be benign at laparotomy except in one instance (case 9).
DISCUSSION
Surface carcinomas are not uncommon in stomachs excised for an apparently benign condition. There seems little doubt that they represent an early stage in the natural history of a developing gastric carcinoma. They are found at an earlier age than invasive tumours, 53 years both in this series and that of for clinically apparent cases (Harnett, 1952) . There is also undoubted evidence in some cases of an early stage of invasion. Surface carcinomas, however, should not be regarded as 'in situ' lesions. A true carcinoma in situ is confined within the basement membrane of the glands, whereas these lesions involve the interstitial tissue as well. True carcinoma in situ is a very rare finding, but cases have been reported by Bamforth (1955) and by Bocian and Geschke (1958) . In Bamforth's case, the lesion was situated in the surface glands and there is some evidence from the present study that some at least of the gastric carcinomas start in the most superficial part of the mucosa rather than in the more specialized deeper glands. One can only guess at the time taken for a surface carcinoma to become actively invasive but the age differential suggests that it is several years.
RELATIONSHIP TO CHRONIC SIMPLE ULCERS The present study fully confirms the conclusions of others that gastric carcinomas are commonly multifocal in origin (Collins and Gall, 1952; Moertel, Bargen, and Soule, 1957; Friesen et al., 1962) . Stewart (1955) and Beasley (1960) , in studies of more advanced cases, considered that a considerable proportion of cancers originate in simple chronic ulcers, but in this series of early cases separate foci of carcinoma were found away from the ulcer in all but one. In none could the lesions be regarded as true 'ulcer-cancers'. Helsingen and Hillestad (1956) found a greatly increased incidence of gastric carcinomas developing in patients who had earlier undergone partial gastrectomy for a benign gastric ulcer but not in patients operated on for duodenal ulcer. These findings suggest that stomachs liable to develop a gastric ulcer are also liable to develop a carcinoma, a view also taken by Swynnerton and Tanner (1953) . It was found by Dean and Mason (1964) (Daoud, 1964) . It is remarkable that, even with tumour in the regional lymph nodes, there has been a long survival with carcinomas which were otherwise largely intramucosal (Table III) . It is perhaps significant that the malignant cells in these cases were in the afferent lymphatics only and not actively replacing the node. Why a tumour should be invasive in a stomach and apparently dormant in the related lymphatics remains obscure. Nevertheless, as shown by Kuhlencordt (1959) and by Brown, Cain, and Dockerty (1961) , the prognosis in these cases must be more cautious when there is extension beyond the mucosa.
CLINICAL DIAGNOSIS The clinical diagnosis of a surface carcinoma is very difficult. Recent alteration of symptoms in a patient with a long-standing gastric ulcer may make the clinician suspect malignancy but investigations are unlikely to help and x-ray findings in particular are inconclusive (Golden and Stout, 1948 
